R ecent emphasis on cultural competence curricula in medical education has highlighted the need for training medical students and residents in the effective use of interpreters. [1] [2] [3] The knowledge and application of this particular skill set is distinctly described as a separate learning entity (domain V) in the AAMC's tool for assessing cultural competency training (TACCT). 3 Several recent guidelines have reported areas of consistency and agreement, as well as controversy, about the best practices for interpreter use from both interpreter and clinician perspectives. [4] [5] [6] [7] [8] Despite the need to train learners to use interpreters effectively and the availability of guidelines describing core skills, validated measures for evaluating these skills are not available. The challenges of designing such measures for clinical encounters are considerable. They range from the diverse and varying skill levels of interpreters available in practice settings to the difficulty of isolating communication skills necessary for using an interpreter to the shortage of faculty fluent in the patient's language to assess the verbal content of non-English language encounters. Partial provider/ learner fluency in the patient's language may hinder or help the encounter when an interpreter is present. In addition, the manner in which clinicians utilize interpreters, 9 and clinician awareness of the health literacy of their limited English proficiency (LEP) patients are also important variables affecting physician-patient communication, 10 length of visits, 11, 12 and the quality of health care and patient satisfaction. 13, 14 Few attempts to design assessment tools of interpreter use have been reported in the literature, and those that have are casespecific and not generalizable across other encounters using interpreters. 15 In this study, we used an empirical expert-based consensus framework to create two interpreter use skill assessment measures for clinical encounters where an interpreter is involved. We designed a study to test the internal reliability of the two measures and their performance compared to a widely used communication assessment measure in the setting of a standardized clinical examination.
METHODS
We used an iterative process to create two measures: the interpreter impact rating scale (IIRS), for use by standardized patients (SPs), and the faculty observer rating scale (FORS), for use by faculty. The rationale for creating a new SP measure to assess interpreter-mediated communication was that additional or different observable skills apply to an encounter when an interpreter is present as a third party, which may impact patient/SP perception of the provider and perceived effectiveness of the information transfer.
A panel of 7 faculty, which included a residency program director, a medical education researcher, 2 course directors, an expert on cultural diversity education, a director of a training center, and a SP trainer performed the expert review of literature on existing practice guidelines for using interpreters. [16] [17] [18] [19] This review was done in consultation with the professional interpreter services of the local university hospital. Five panelists were clinicians familiar with interpreter use. Two were bilingual in English and Spanish and 2 were bilingual in 1 language other than English. This panel adopted the following principles for the IIRS, the measure designed for use by the SP: (a) should be patient-centered; (b) can be used in any language encounter; (c) is capable of translation into another language; (d) can be used for other health professions; and (e) emphasizes observable behaviors. Care was taken to avoid 'ethnocentric' items. For example, item 5 (see Table 1 , IIRS) defined "sat at a comfortable distance from me" according to the accepted norm of the culture or custom of the SP, and item 6 ("the trainee's nonverbal body communication was reassuring") can be defined for each case by the SP's particular background. The following criteria were used for the FORS: (a) should be applicable to any language encounter; (b) can be used by faculty not proficient in the language of the encounter; and (c) should be independent of the clinical case and be generalizable to different clinical situations. Thus, each measure was deliberately constructed to measure interpreter usage skill from two different viewpoints. The SP's perspective reflected participation in the encounter as a patient with emotional engagement within the encounter and used less observable behavior items, whereas the faculty rater perspective reflected more objective observation of communication skill behaviors as an uninvolved outsider and had more verbal items.
Prototype items were constructed, pilot tested, and refined from the analysis of videotapes of other CPX encounters using interpreters. As a result of this process, consensus among the panel produced 7 items for the IIRS (see Table 1 , IIRS) and 11 items for the FORS (see Table 1 , FORS). The last item of each measure was a global rating item. Each item on both scales used a 5-point Likert-type rating scale where a value of 1 represented "marginal/low" and 5 represented "outstanding" performance. Scale scores for the IIRS and FORS were computed by summing across obtained item ratings on each measure; higher scores were viewed as indicative of higher skill level. Percentage of maximum scale scores were computed to place both measures on the same metric, i.e., the denominator was a maximum score of 35 on IIRS and 55 on the FORS.
VALIDATION
To perform the validation, we chose to compare the performance of the IIRS and the FORS with a commonly used scale for communication skills, the physician patient interaction (PPI) scale. 20 The PPI is a 7-item rating form and uses a 6-point Likert scale (ranging from 1="unacceptable" to 6="outstanding") to measure the competency of communication in the context of professional behavior. The 7 items are "appeared professionally competent", "effectively gathered information", "listened actively", "established personal rapport", "appropriately explored my perspective", "addressed my feelings", and "met my needs". These items were not constructed to take into account the presence of a third party interpreter or a language barrier as do the IIRS and FORS. The trainee presented information at a pace that was easy to follow for both patient and interpreter; that is, information was given in "digestible chunks". Each item on both scales used a 5-point Likert-type rating scale where a value of 1 represented "marginal/low" performance and 5 represented "outstanding" performance. Scale scores for IIRS and FORS were computed by summing across obtained item rating on each measure
SETTING AND PROCEDURES
To control for variables such as patient performance, interpreter skill, and case details, we chose to validate our 2 assessment tools in the setting of a clinical practice examination (CPX) at a California medical school whose Institutional Review Board approved the study. The school was located near a city with the highest proportion of monolingual Latinos in the US. 21 Study participants were 92 third year medical students (MS3s) who participated in the required CPX after completing their required clinical clerkships. One of the cases in the CPX was a 15-minute station involving a monolingual Spanish-speaking patient. Spanish was chosen as the language because of local community demographics. Both the SP and the standardized interpreter (SI) (actors who were bilingual in Spanish and English) received 4, 2-hour training sessions as a pair to prepare for their roles. Two SP-SI pairs were used for the entire examination to standardize case performance. We standardized the rating performance of the SP-SI pairs by having SPs and SIs rate videotaped encounters before the examination. All encounters were recorded on DVD. The medical students had previously received instruction on the use of interpreters from a lecture, had practice interviewing with SP-SI pairs in their first year of medical school, and had experience using interpreters in clinical encounters during clerkships.
Clinical Case Scenario and Student Task
A smoking cessation case involving a monolingual Spanishspeaking Latino patient wishing to quit smoking was designed and pilot tested with 39 MS3 in the preceding class cohort in May 2005. SPs and professional Spanish-speaking interpreters were used at the 2005 administration. Based on the findings, it was determined that the clinical tasks required of the students by the case (history taking and advising the patient) were at an appropriate level of challenge and fit within the 15 minutes provided for the encounter. This case was then administered in the 8-station CPX in May 2006 to the 92 MS3s. To control for performance in students with some degree of Spanish language proficiency, students were instructed not to use Spanish and that their skill using an interpreter, not Spanish proficiency, was being assessed.
Raters and Data Collection
SPs rated all 92 students using the IIRS and the PPI during the encounter and submitted their scores online to a central databank. Subsequently, one-fourth (23 of 92) of the encounters were selected for further assessment by faculty raters using the FORS. The 23 encounters were selected by an independent trainer to generate a range of performances based on SP-generated IIRS student scores across the entire cohort. Students who self-reported any degree of Spanish fluency were excluded from the analysis. Four faculty participated in the independent rating of the 23 encounters using DVD records. The students who were rated were not familiar or known to the faculty but had been taught by the faculty in lectures. One rater was a course director (DL), one was the content expert for Diversity (PL), one was a researcher (SB), and one was a SP trainer (CF). Only 1 rater was bilingual in Spanish and English. All 4 raters had some expertise in teaching students about the effective use of interpreters. Each rater reviewed 2 DVDs containing all 23 encounters in the same sequence with students identified by number only. After rating the 23 student encounters using the FORS, each rater submitted completed rating forms to a data entry administrator blinded to the student and faculty identities.
Data Analysis
The process of designing and constructing the 2 measures was qualitatively analyzed to document the content and face validity of the measures. Item analysis was performed using conventional methods. Internal consistency reliability was assessed by Cronbach's coefficient alpha (α). Interrater reliability of the FORS was examined by the intraclass correlation coefficient (ICC) for 4 independent raters. Overlap of the IIRS, FORS, and PPI items and scale scores was analyzed by Pearson product-moment correlation coefficients. The nominal criterion for statistical significance of scale and item correlation coefficients was p<0.05. No adjustment was made to this criterion for computing multiple correlation coefficients. All statistical analyses were computed with SPSS version 14.0 for Windows (SPSS, Chicago, IL, USA).
RESULTS

Reliability and Validity
Item means for the IIRS ranged from 3.26 ("rate your overall satisfaction with the encounter") to 3.74 ("trainee showed direct eye contact with me during the encounter instead of the interpreter most of the time") with SDs ranging from 0.58 to 0.89. Item means for the FORS ranged from 3.08 ('the trainee explained the interpreter's role to the patient at the beginning') to 4.18 ("the trainee listened to the patient without unnecessary interruption") with SDs from 0.40 to 0.87 (Table 1) . Corrected item score-total scale score correlations (i.e., pointbiserial correlation coefficients computed after removing the contribution of each item to the total score) ranged from 0.58 to 0.89 for the IIRS and 0.22 to 0.94 for the FORS. Values >0.20 are generally taken as evidence that the items comprising a measure are, in fact, measuring a similar construct.
The Cronbach coefficient α reliability for the IIRS and FORS was 0.90 and 0.88, respectively. Each measure had internal consistency reliability that exceeded the conventional minimum standard of 0.75. The interrater agreement using the FORS was good with an observed mean ICC=0.61 and median= 0.65 (range 0.20-0.86) across the 4 faculty raters (see Table 1 ). Analysis at the individual item level showed no statistically significant correlations among separate IIRS and FORS item scores, including global rating items. In fact, no coefficients were significant, although approximately 4 significant coefficients would be expected by chance alone using the nominal α=0.05 criterion. We found that the distribution of IIRS and FORS scores, when expressed as a percentage of the maximum, were similar; faculty were not more conservative and SPs were not more liberal in their respective ratings of student performance.
Correlation of IIRS and FORS with PPI
The means and variances of the IIRS and PPI scores in the 23 randomly selected cases for the FORS substudy were not statistically different from the nonselected cases.
The FORS scale summary score did not correlate significantly with either the IIRS scale score (r=−0.20; p=0.40) or the 7-item communication skill-based measure of PPI (r=−0.22; p=0.32). However, the IIRS scale score correlated significantly (r=0.88; p<0.0005) with the PPI. Thus, the PPI score predicted 77% of the variance in the total IIRS scores ( Table 2) .
None of the PPI items correlated with the FORS scale score (range −0.42 to −0.01). In contrast, every PPI item was positively and significantly correlated (p<0.001) with the IIRS scale score. The range of correlation coefficients with the total IIRS score was 0.65 (PPI 7: "met my needs") to 0.85 (PPI 3: "listened actively") ( Table 2) .
CONCLUSIONS
We created and tested two new empirically designed measures for assessing student skills using highly skilled interpreters, using a Spanish-speaking case scenario during a high stakes examination. Using a subset of 23 clinical encounters, we examined SP and faculty ratings of student performance utilizing interpreters. The results suggest that the IIRS and the FORS each have acceptable levels of tangible content and face validity. It is reassuring that the PPI and the IIRS correlate well, suggesting that the IIRS may be a valuable measure for assessing interpreter use skills. The 2 measures also show high internal consistency reliability, and the FORS demonstrates an acceptable level of concordance among faculty observers.
The finding of the absence of correlation between items on the IIRS and the FORS is a surprise and of some concern, given that the verbal and nonverbal behaviors we sought to assess were identified a priori to represent desirable qualities of communication when an interpreter is present in a clinical encounter. We considered the reasons for this discordance by examining the individual items within the IIRS, PPI, and FORS. Items in the IIRS primarily address the SP's assessment of the student's verbal (items 2, 3, and 4; see IIRS Table 1 ) and nonverbal (items 1, 5, and 6; see IIRS Table 1 ) communication skills when a trained interpreter is present. Although very different in wording and content from the PPI items, the behaviors measured by the IIRS and the PPI both depend on SP assessment of the professional conduct and demeanor of the student. The high degree of correlation is not surprising considering that both scales were completed by the same SP on the same student for each encounter. Conversely, the FORS focuses on verbal behavior (Table 1: FORS items 1, 2 , 3, 5, 6, 8, 9 , and 10) demonstrated by the student, and, to a lesser extent, nonverbal observable behaviors (Table 1: FORS items 4  and 7) . Examining the individual behaviors assessed for the IIRS and the FORS, it is notable that only 2 items reflect exactly the same behaviors: "eye contact" and "addressing the patient in the first person". The remaining 4 (observable behavior) items for the IIRS focus on positioning, nonverbal communication, and responding to the patient's needs. The remaining 7 (verbal) items on the FORS focus on behaviors that the SPs were not trained to assess: explanation of the interview to the interpreter and patient, listening without interruption, closing the encounter appropriately, and keeping the interpreter on track. Furthermore, faculty rated the encounters as outside observers viewing a DVD, whereas SPs were participants in the encounter and subject to emotional, interpersonal, and other nuances. Although the psychometric properties of SP ratings are established, 22 other data suggest that the lens for examining these skills should be widened beyond SP rating scales. 23 A recent study on real clinical encounters suggested that the positive subjective experience of partnership in an encounter does not fully reflect communication skills as measured by the PPI, and articulates the need for the inclusion of affective relationship dynamics (such as trust and power) in the assessment of communication skills. 24 Furthermore, other factors such as primary childhood language and patientprovider ethnicity may also impact SP assessments of student communication skills. 25 In addition we speculate that faculty (compared to trained SPs) may rate according to global impression rather than individual behaviors. Despite its surprising results, our study has several strengths. We used an iterative process based on the review of the literature and clinical expertise to design, pilot test, and refine the SP case and the IIRS and FORS measures. This process mimicked the plan-do-study-act (PDSA) model used in quality improvement. 26 Second, we used a highly structured and standardized setting of a high stakes assessment to test the performance of the new measures. This allowed us to control for variability in patient and interpreter responses and clinical tasks. Third, we used a variety of faculty raters with 1 quality in common: expertise in teaching and assessing medical students' skill in using interpreters in clinical encounters. Our study has some limitations. It was conducted at 1 institution for 1 class of medical students using a relatively small number of encounters with 1 case scenario. We examined only a Spanish language encounter. However, by standardizing the language used and the training of the interpreter in this field study, we have now provided a foundation to test the FORS with patient encounters in different languages and settings. Clinical application of these measures presents challenges. The IIRS is limited by a need for intensive SP training and may not be easily adapted to real patient encounters where patients are often monolingual and ad hoc interpreters are common. Effective use of the FORS also depends on the skills of the interpreter. Furthermore, it is unclear from this study whether SP or faculty ratings should be considered the 'gold standard' for assessing student communication skills for using an interpreter. These limitations need to be addressed before either scale can be used in actual practice situations. Further research will involve demonstrating the face and construct validity of the FORS as used by faculty.
In summary, this study provides 2 reliable measures that can be used in standardized settings and have the potential to be adapted for real patient encounters. At our institution, the FORS is used in a formative way to provide feedback to clinician trainees after an encounter, and also as a faculty development tool. However, the validity of the FORS in actual clinical settings has not yet been demonstrated as this study was conducted in a standardized examination setting. Future plans include the examination of the IIRS and FORS in different language encounters, use in different health professions learners (such as nursing), and validation of the FORS against other faculty rating scales.
The US is becoming increasingly linguistically and culturally diverse. 21, 27 Training future physicians to use interpreters according to accepted standards 21, 28, 29 is essential to the development of good clinicians. 5, 19 As student learning is closely linked to assessment, this study represents a step toward the goal of setting objective educational standards in the use of interpreters.
